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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the stamper for optical disks characterized by setting the 
diameter of a spot of the aforementioned light beam to Wsx1.3 <=We<=Wsx1.8 when the flute 
width of We, a slot, or a pit was set to Ws in the process which irradiates a light beam on the 
glass original recording to which the photoresist was applied, exposes a predetermined slot or a 
predetermined signal pattern, carries out dissolution removal of the photoresist of an exposure 
portion or an unexposed portion, and forms a predetermined slot or a predetermined pit 
[Claim 2] The manufacture method of the stamper for optical disks characterized by forming a 
slot or a pit with a depth of 100nm or more by using a photoresist as a mask and **********ing 
the front face of glass original recording in the manufacture method of the stamper for optical 
disks according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
manufacture method of a stamper used as a form block, when starting the manufacture 
method of an optical information record medium, especially carrying out injection 
molding of the information record media, such as a videodisk, a digital audio disc, an 
added type disk of a postscript, and a rewritable type disk. 
[0002] 

[Description of the Prior Art] High-density data can be accumulated and the audio, the 
object for pictures, and the further attract attention to the optical disk which can 
process information at high speed as a computer memory An informational rewritable 
optical MAG type and an informational phase -change type are standardized by ISO 
specification, and optical disks, such as a diameter of 5.25 inches and 3.5 etc. inches, 
are expected that spread in a commercial scene will be accelerated further from now on. 
[0003] Moreover, recently, the specification about DVDs (digital videodisc), such as SD 
specification, is also solidifying, and application of the optical disk to a multimedia field 
is expected further. 

[0004] In the form of concave and a convex, from the inner circumference of a disk, the 
guide for the tracking for leading the light beam 3 from pickup 2 of a record 
regenerative apparatus to the disk substrate 1 in accordance with information, as 
shown in drawing 3 is turned to a periphery, and such an optical disk forms it spirally. 
This slot is called guide slot. When the tracking guide was explained in detail and it 
sees from a pickup 2 side as ISO specification is defined, the portion 4 used as concave, 
i.e., the portion which becomes far away, is called land. On the other hand, the portion 
5 used as a convex, i.e., the portion which becomes near, is called groove. The distance 
from the center of a land 4 to the center of the adjoining land 4 is called track pitch P. 



Generally, depth d of a groove 5 is 5011m, width of face W is 0.4 0.6 micrometers, and, 
as for the track pitch P, the 1.4-micrometer thing is making the mainstream. 
[0005] Moreover, by recently, in order to enable record of still higher-density 
information, the optical disk which set the track pitch P to 1.1 micrometers, and 
formed it into the ** track pitch is also reported, however for example, the influence 
(optical cross talk) on the information which was written in the truck which adjoined 
when the track pitch P was made smaller than 1.1 micrometers by the conventional 
pickup 2 which carried semiconductor laser with a wavelength of 630-680nm and the 
objective lens of numerical-aperture (NA)0.5 0.6 in the case of the optical disk 
extremely - large - a bird clapper - moreover, since a tracking-error signal required 
for tracking became extremely small, the problem of a bird clapper etc. had arisen that 
it is hard to perform exact tracking 

[0006] Moreover, in the case of a recorded type optical disk, there was also a problem of 
also eliminating the data of the truck which adjoins in case data are written in a truck 
or it eliminates. That is, since a magneto-optic disk and a phase -change disk are heat 
records which raise the temperature of a disk by the laser beam, if an interval with an 
adjoining truck becomes small, the thermal diffusion to an adjoining truck will become 
larger. Therefore, when writing information in a truck or eliminating, the information 
currently written in the adjoining truck will be erased. This is called a heat cross talk 
or cross erasion. Especially by the land groove recording method which records 
information on both a land and a groove for the formation of a ** track pitch, it is easy 
to be influenced of cross erasion, and control of the cross erasion at the time of many 
repeat records is important. In the conventional optical disk, about 0.7 micrometers is 
a limitation and, as for the width of face of the land from which such cross erasion 
poses a problem, and a groove, the optical MAG type and the phase-change type have 
become a situation with the further difficult formation of a ** truck. 
[0007] Then, this invention persons proposed the optical disk which made the guide 
depth of flute deep previously for cross erasion reduction. That is, this optical disk 
lengthens the heat travelling distance to the truck which adjoins by enlarging the level 
difference by the slot, and it is made to raise cross erasion resistance. As the result, it 
can use for the groove depth to have been 40 90nm as a deeper groove with the optical 
disk of the conventional land groove recording method. For example, if the groove 
depth is lOOnm or more, a track pitch P will be made to 0.7 micrometers or less. 
[0008] Drawing showing the optical system with which drawing 4 is used for the 
manufacture method of such a conventional optical information record medium, and 
drawing 5 are drawings showing the process of the manufacture method. In drawing 4 , 



a beam expander lens and 16 show a beam splitter, and, as for an objective lens and 13, 
Wi shows the spot diameter of an incidence laser beam for the photoresist by which 10 
was formed in glass original recording and 11 was formed in the front face of the glass 
original recording 10, and 12, as for beam-expander optical system, and 14 and 15. 
[0009] After applying primers, such as a silane coupling agent, on a front face on the 
glass original recording 10 by which mirror polishing was carried out first, a 
photoresist 11 is applied and it is made to dry in drawing 5 . Then, according to a guide 
slot, ROM information, preformat information, etc., a signal pattern is exposed by the 
light beams 3, such as Ar laser beam, a helium-Cd laser beam, an electron beam, 
ultraviolet rays, and far ultraviolet rays, and it records (a). Next, the portion or 
unexposed portion developed and exposed is removed (b). As a photoresist 11 in which 
an exposure portion is dissolved, as a positive-type photoresist and a photoresist from 
which an unexposed portion is removed, the negative-mold photoresist is known, 
respectively and is used properly if needed. Thus, it forms so that a record signal may 
turn into a concave signal, and it considers as the glass master 20. The electric 
conduction films 21, such as nickel, are formed in the front face of this glass master 20 
by methods, such as electroless plating and a spatter, and (c) and after carrying out 
flow processing, nickel electrocasting layer 22 is further formed with electroforming on 
it (d). And a record signal produces the convex metal stamper 23 by exfoliating nickel 
electrocasting layer 22 from the glass original recording 10 (e). Finally oxygen plasma, 
a solvent, etc. remove a remains resist, and a stamper 23 is completed. This stamper 23 
is used and the optical disk substrate (the so-called replica) 25 which has a concave 
record signal by the injection-molding method (£) using synthetic resin 24, such as a 
polycarbonate, and the 2P method using ultraviolet rays hardening resin is reproduced 
(g). By the injection-molding method, pressurization pouring of the synthetic resin 24 
in the state where it fused at the elevated temperature is carried out into metal mold, 
and an optical disk substrate is reproduced. On the other hand, by the method using 
ultraviolet rays hardening resin, after applying ultraviolet-rays hardening resin to 
metal mold, the substrate made of glass or synthetic resin is forced, and an optical disk 
substrate is reproduced by irradiating ultraviolet rays and stiffening ultraviolet-rays 
hardening resin. Then, on the record signal side of the optical disk substrate 25, 
metallic-reflection films and magnetic films, such as aluminum, are formed, and an 
optical disk is formed. 

[0010] On the other hand, since there are few man days, the way a record signal 
produces a concave glass stamper by wet or dry-type etching is also learned in glass 
original recording as a quality stamper with few defects by the thing adapting the 



manufacturing process of a semiconductor. The chemical etching using reactant gas 
and the reactant solution with which the etching method ********** s glass 
alternatively, and physical etching which shaves off a glass front face by the energy 
particle etc. physically are known. 
[0011] 

[Problem(s) to be Solved by the Invention] Since the replica disk 25, i.e., an optical disk 
substrate, is produced using a stamper 23 as described above, the quality of a disk is 
dependent on this stamper 23. Therefore, it says that it is that it is very important how 
the stamper of high quality is produced, and is not an overstatement. However, when 
produce a stamper 23 by the conventional manufacture method, the optical disk 
substrate 25 is produced from this stamper 23, data are recorded on this optical disk 
substrate and it reproduces, it is the dashed line LI of drawing 6 . It became clear that 
amounted to several MHz from several 100kHz, and the non-recorded noise has got 
greatly so that it may be shown. Moreover, especially this inclination was understood 
that a thing 150nm or more has much irregularity of a slot. A test frequency is 5MHz. 
Such a non-recorded noise was not completely able to be reduced, although the 
conditions of a substrate manufacturing process were rechecked and the improvement 
was added, since it was generated in the state where data are not recorded on a disk. 
[0012] Then, when the stamper 23 which is the original recording of the optical disk 
substrate 25 was observed with the scanning electron microscope, it turns out that the 
wall surface section of a slot is a split face compared with the low thing of a level 
difference. It thinks from the pitch interval of the irregularity of a groove face side, and 
the frequency of a noise, and it is thought that the cause of a noise is based on the 
surface roughness of this groove face side. 

[0013] After galvanizing metals, such as nickel, on the front face of a photoresist 
pattern with electroforming and forming the electrocasting layer 22 in it, the 
manufacture method of the conventional stamper for optical disks exfoliated from the 
glass original recording 10, and was producing the metal stamper 23, as described 
above. Therefore, it is not an overstatement although in the case of the manufacturing 
process of the usual metal stamper the quality of a photoresist pattern determines the 
quality of the stamper itself in order to carry out the laminating of the direct metal on 
a photoresist pattern. In other words, it can be said that the surface roughness of a 
stamper wall surface considered to be the cause of a noise is already determined when 
the slot pattern of a photoresist 11 is formed. However, although it decreased by 
optimization of selection of photoresist material, laser cutting conditions, and 
development conditions etc., the surface roughness of the groove face side of a resist 



pattern was not attained by the noise level which can fully be admitted from the 
reasons nil why a wall surface can be seen etc., when a wall surface exposed surface 
product was large and was reproduced with an optical head, while it was difficult to 
control the angle of a wall surface in the case of a stamper especially with a large level 
difference. 

[0014] Then, when this invention persons changed the flute width of the diameter of a 
spot of a light beam, a slot, or a pit, and manufactured various stampers and the 
diameter of a spot was narrowed down in a certain specific range smaller than a target 
flute width, they traced that surface roughness of a groove face side could be made low. 
[0015] The place which it was made in order that this invention might solve the 
above-mentioned conventional problem, and is made into the purpose is to offer the 
manufacture method of the stamper for optical disks which enabled manufacture of the 
optical disk of low noise level. 
[0016] 

[Means for Solving the Problem] The manufacture method of the stamper for optical 
disks which starts this invention in order to attain the above-mentioned purpose In the 
process which irradiates a light beam on the glass original recording to which the 
photoresist was applied, exposes a predetermined slot or a predetermined signal 
pattern, carries out dissolution removal of the photoresist of an exposure portion or an 
unexposed portion, and forms a predetermined slot or a predetermined pit It is 
characterized by setting the diameter of a spot of the aforementioned light beam to 
Wsxl.3 <=We<=Wsxl.8, when the flute width of We, a slot, or a pit was set to Ws. 
Moreover, this invention is characterized by forming a slot or a pit with a depth of 
lOOnm or more in the abovcmentioned invention by using a photoresist as a mask and 
**********ing the front face of glass original recording. 

[0017] In manufacture of a stamper, since this invention sets the relation of the flute 
width Ws of the diameter We of a spot of a light beam, a slot, or a pit as Wsxl.3 
<=We<=Wsxl.8 and is narrowing down the diameter of a spot compared with the target 
flute width, it can make surface roughness of a groove face side low. Therefore, when 
the surface roughness of a groove face side is low and a slot is reproduced by the optical 
magnetic head also in the optical disk manufactured by such stamper, the noise by 
surface roughness can be reduced. Dry etching ********** s the square of glass original 
recording very sharply compared with polymer like a photoresist. Therefore, the 
surface roughness of a wall surface can form low the slot where a wall surface angle is 
large rather than a photoresist pattern. 
[0018] 



[Embodiments of the Invention] Hereafter, this invention is explained in detail based 
on the gestalt of operation shown in a drawing. Drawing 1 is drawing for explaining 
the manufacture method of the stamper concerning this invention. In the manufacture 
method concerning this invention, the point which is narrowing down the diameter of a 
spot of a light beam compared with the target flute width differs from the conventional 
manufacture method in the process which carries out exposure record of the signal 
pattern which irradiates a light beam 3 and consists of a guide slot pattern or minute 
irregularity, carries out dissolution removal of the photoresist of an exposure portion or 
an unexposed portion, and forms the predetermined slot (or pit) 30 on the glass original 
recording 10 to which the photoresist 11 was applied. That is, the diameter of a spot of 
a light beam 3 will be set as Wsxl.3 <=We<=Wsxl.8, if the flute width of We and a slot 
(or pit) 30 is set to Ws. 

[0019] Processes other than the above are the same as process (c) - (e) in the 
conventional manufacture method shown in drawing 5 . That is, glass original 
recording in which the predetermined slot (or pit) 30 was formed is considered as the 
glass master 20, the electric conduction films 21, such as nickel, are formed in the front 
face of this glass master 20 by methods, such as electroless plating and a spatter, and 
(c) and after carrying out flow processing, nickel electrocasting layer 22 is further 
formed with electroforming on it (d). And a record signal produces the convex metal 
stamper 23 by exfoliating nickel electrocasting layer 22 from the glass original 
recording 10 (e). Finally oxygen plasma, a solvent, etc. remove a remains resist, and a 
stamper 23 is completed. 

[0020] In this invention, when the relation of the flute width Ws of the diameter We of 
a spot of a light beam 3, a slot, or a pit was set as Wsxl.3 <=We<=Wsxl.8 and the 
diameter We of a spot was small narrowed down compared with the target flute width 
Ws as described above, even if the etching depth was lOOnm or more, it turns out that 
surface roughness of a groove face side can be made low. Therefore, when the surface 
roughness of a groove face side is low and a slot is reproduced by the optical magnetic 
head also in the optical disk reproduced by such stamper, the noise by surface 
roughness can be reduced. 
[0021] 

[Example] The synthetic quartz original recording by which mirror polishing was 
carried out to 5nm or less of surface roughness was prepared by 6mm in the outer 
diameter of 185mm, the bore of 20mm, and thickness, and this original recording was 
cleaned ultrasonically by ultrapure water and the chlorofluorocarbon-replacing 
material (Asahi Glass Co., Ltd. make K225 ES), after a concentrated sulfuric acid and 



hydrogen peroxide solution were immersed for 5 minutes into the liquid mixed at a rate 
of a volume ratio 4-1 (solution temperature is 40degreeC). 

[0022] Subsequently, after carrying out the spin coat of the primer (anchor coat by the 
tolan sill company) to the front face of synthetic quartz original recording, by using a 
positive resist (AZP1350 by Hoechst A.G.) as a solvent, it was made to dissolve in 
propylene -glycol-monomethyl ether acetate, and the spin coat of the resist solution was 
adjusted and carried out. Then, synthetic quartz original recording was prebaked for 
10 minutes within the clean oven of 100 degreeC, and the photoresist original 
recording of 200nm of thickness was completed. 

[0023] Next, the field from the radius of 30mm of photoresist original recording to the 
radius of 60mm was exposed by the cutting machine (Matsushita Electric Industrial 
Co., Ltd. make). This cutting machine carries the beam-expander optical system 13 as 
shown in drawing 4 . Wavelength lambda458nm of Ar laser, 4.9mm of diameters of 
effective opening of an objective lens 12, 1.2mm of diameters of a spot of Ar laser, and 
the focal distance fl of the beam-expander lens 14, Focal distance f2 of the 
beam-expander lens 15 When it carries out, the diameter We of a spot of the light beam 
irradiated on photoresist original recording It is set to We=0.885699xfl/f2 and is fl. f2 
The diameter We of a spot was able to be suitably chosen by changing a size and a 
relation. The diameter of a spot chosen in this example is shown in Table 1. 
[0024] 
[Table l] 



[0025] Continuation exposure of the land and groove slot which adjust a laser power 
and have width of face of 0.6 micrometers, 0.7 micrometers, and 0.8 micrometers so 
that the beam-expander optical system shown in Table 1 may be constructed, 
respectively and it may become the target line breadth was carried out. 



[0026] Then, spin development was carried out with the developer which mixed and 
diluted an inorganic lye (AZ developer by Hoechst A.G.), and ultrapure water with the 
rate of a volume ratio 3-5. Subsequently, the postbake was carried out for 30 minutes 
within the clean oven of 120 degreeC. 

[0027] Then, CHF3 after putting in photoresist original recording in the chamber of a 
reactive ion etching system (DEA506 made from Japanese ** Anelva) and exhausting 
to a 1x10 to 4 Pa degree of vacuum Gas was introduced and reactive ion etching was 
performed. The quantity of gas flow at this time is 6sccm(s), and, in 300W and 
auto-bias voltage, -300V and inter -electrode distance set [ gas pressure / 0.3Pa and RF 
power ] up 100mm and etching time in 5 minutes. 

[0028] Next, original recording was immersed into the liquid which mixed a 
concentrated sulfuric acid and hydrogen peroxide solution at a rate of a volume ratio 
4^1, and the remains resist was exfoliated. The solution temperature at this time is 
lOOdegreeC, and the processing time is 5 minutes. Then, it cleaned ultrasonically by 
ultrapure water and the chlorofluorocarbon replacing material, and the quartz master 
was manufactured. Membranes were formed as a 70nm nickel electric conduction film 
by the sputtering method to the quartz master produced as mentioned above. In 
addition, it is also possible to use vacuum deposition, an electroless-plating method, etc. 
instead of the sputtering method. Electrocasting plating of the nickel was carried out 
for 90 minutes by having used this nickel electric conduction film as the electrode, and 
nickel master of 0.3mm ** was produced. Next, after exfoliating from a glass master, 
nickel was backed to the metal plate and made into nickel stamper. 
[0029] Thus, the produced stamper was used and the land groove plastic substrate with 
a diameter of 90mm which has a concave record signal by the 2P method using 
ultraviolet-rays hardening resin was reproduced. The channel depth at this time was 
200nm. 

[0030] Next, after forming membranes on this substrate front face in order of a 
silicon- nitride (Si3N4) dielectric layer, a TbFeCo magneto-optic-recording layer, and a 
silicon-nitride (Si3N4) protective layer, the hard code was formed in the film surface 
with the ultraviolet rays hardening type resin. 

[0031] Thus, NA 0.55 of the wavelength of 680nm and an objective lens, the KERARE 
coefficient 1.0, wave aberration 0.0301ambda (rms value), and a polarization state are 
the linearly polarized lights, the direction played the produced optical disk by the 
pickup which is the direction which becomes parallel to a guide slot, the amount signal 
output of reflected lights was inputted into the spectrum analyzer, and the noise level 
of the non-Records Department was measured. For the reproduction light power at this 



time, 1.0m W and a rotational frequency are [ 35mm and the measurement frequency of 
3500rpm and a radius position ] 5MHz. 

[0032] The relation between the diameter of a laser spot and noise level is shown in 
drawing 2 . the Ming kana from drawing 6 a noise can be reduced like by making the 
diameter of a laser spot thin and exposing it as compared with a flute width When the 
diameter We of a spot was especially set to or less a flute width Ws / 0.6, it turns out 
that a noise can be reduced good. 

[0033] moreover, drawing 6 solid line L2 even if it changes a channel depth ranging 
from 150nm to 450nm so that it may be shown, compared with the optical disk 
manufactured using the stamper produced by the manufacture method since ** the 
upward tendency of noise level is completely seen - not having ■- low ■■ the noise 
optical disk was able to be obtained 
[0034] 

[Effect of the Invention] The manufacture method of the stamper for optical disks 
which starts this invention as explained above In the process which irradiates a light 
beam on the glass original recording to which the photoresist was applied, exposes a 
predetermined slot or a predetermined signal pattern, carries out dissolution removal 
of the photoresist of an exposure portion or an unexposed portion, and forms a 
predetermined slot or a predetermined pit Since the diameter of a spot of the 
aforementioned light beam was set to Wsxl.3 <=We<=Wsxl.8 when the flute width of 
We, a slot, or a pit was set to Ws, even if the depth of flute is lOOnm or more, the 
surface roughness of a groove face side can be reduced. Therefore, also in the optical 
disk reproduced by such stamper, the surface roughness of a groove face side is low, 
and manufacture of the optical disk of low noise level of it is attained. 
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